Address AS! Inquiries to the Publisher 
Wiky-Lsss, Inc., 60S Third Avenue, New York, NY 10J58-0812 
Copyright © 1996 WUey-Liss, Inc. 
Printed to the United Stales of America 
The text of this book is prtated on acid-free paper. 

Under the conditions stated below the owner of copyright for this book hereby grants permission to users to 
make photocopy reproductions of any part or ail of its contents for personai or interna! organizational use, or 
for personai or internal use of specific clients. This consent is given on the condition that the copier pay the 
stated per-copy fee through the Copyright Clearance, Center, Incorporated, 27 Congress Street, Salem, MA 
01970, as listed in the most current issue of "Permissions to Photocopy" (Publisher's Fee List, distributed 
by CCC, Inc.), for copying beyond that permitted by sections 107 or i08 of the US Copyright Law. This 
consent does not extend to other kinds of copying, such as copying for genera! distribution, for advertising 
or promotional purposes, for creating new collective works, or for resale. 

While the authors, editors, and publisher believe that drag selection and dosage and the specification and 
usage of equipment and devices, as set forth in this book, are in accord with current recommendations and 
practice at the time of publication, they accept no legal responsibility for any errors or omissions, and make 
no warranty, express or implied, with respect to material contained herein. In view of ongoing research, 
equipment modifications, changes in governmental regulations and the constant flow of information relating 
to drug therapy, drug reactions, and the use of equipment and devices, the reader is urged to review and 
evaluate the information provided in the package insert or instructions for each drag, piece of equipment, or 
device for, among other things, any changes in the instructions or indication of dosage or usage and for 
added warnings and precautions. 

Library of Congress Cataloging in Publication Data: 

A laboratory guide to RNA : isolation, analysis, and synthesis / 
edited by Pau! A. Krieg. 
p. cm. 

includes bibliographical references and index. 
ISBN 0-471-12536-9 (paper : alk. paper) 

i. RNA — Analysis — Laboratory manuals. L Krieg, Paul A., 1953- 
QP623.L33 1996 

574.87'3283— dc20 96-19936 



Printed in the United States of America 
10 9876 5 4321 




_ — . — ^.^.^ 



chemical means to "freeze" the ribosomes engaged in translation at 
their sites on rnRNAs. It should be pointed out, however, that incuba- 
tion of the cells with cyclohexirnide for extended periods might lead to 
an artifactual loading of ribosomes onto mRNAs. Hence cyclohex- 
irnide should be added to the culture 1 - 1 5 min prior to the cell' harvest , 

f. The gradients should be cold on loading of the sample. They can be 
prepared at room temperature and then either rapidly cooled by placing 
them in ice for about 30 min, or kept in the cold room prior so the 
sample loading. Gradients are known to remain stable overnight. 

g. Occasionally, the lysis solution is not clear, due to precipitation of the 
detergents, ft can still be used, but should be mixed well before ali- 
quoting. 

h. Heparin is a potent RNase inhibitor, but at high concentrations it might 
lead to nuclear lysis. To avoid contamination of the cytoplasmic extract 
the concentration of heparin should not exceed 100 jxg/mL prior to the 
removal of nuclei. Heparin can be substituted, however, by RNA 
guard (Pharmacia) or RNasin (Promega) at a concentration of 150-300 
units mL. These RNase inhibitors require a minimum of 1 mM DTT in 
the lysis buffer for their activity and should be added directly to the 
tissues or cells prior to homogenization. 

i. SDS is an efficient anti-RNase detergent. However, ail steps in which. 



SDS is involved should be carried out 



t room temperature as this 



detergent precipitates out of solution at <15°C. 
j. Partitioning of the sucrose gradient into two fractions saves time and 
reagents, particularly if the only relevant parameter is the distribution 
of an mRNA between polysome and subpolysomes (Fig. 5.1b). How- 
ever, due to the poor resolution of this approach, potentially important 
information will be lost. Analysis of the distribution of an mRNA 
along a gradient which is divided into 12 fractions will enable monitor- 
ing whether an mRNA is shifted from heavy to light polysomes and 
allow an estimate of the maximum number of ribosomes loaded on the 
mRNA (Figs. 5.1c, 5. Id, 5.2b, 5.2c, 5.3b, and 5.3c). The border 
between the subpolysomal fractions is indicated by the low point in the 
profile immediately following the polysomal peaks (Figs. 5.1a 5 2a 
and 5.3a). 

k. RNA can be isolated by alternative methods as described below. 

3. If the polysomes are obtained from a protein-rich source like rat liver, 
or oocytes and embryos of Xenopus, it is often helpful to digest the 
proteins using the proteinase K/SDS/phenol procedure (Probst et at., 
1979). In this case, adjust the method as follows: (1) add 400 ^.L of PK 
buffer, instead of the 0.5% SDS buffer; (2) incubate for 30 min at room 
temperature; and (3) extract the RNA with an equal volume of chloro- 
pane as described in steps 30-38, with appropriate volume adjust- 
ments. 

m. Ideally, RNA will be extracted from all gradient fractions with similar 
efficiency. This will permit a reliable assessment of the distribution of 
a specific mRNA among these fractions. However, the large amount of 
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